Rotenone potentiates NMDA currents in substantia nigra dopamine neurons.
Rotenone is a pesticide that produces a rodent model of Parkinson's disease. Although much evidence suggests that oxidative stress mediates the toxicity of rotenone on dopamine neurons, rotenone can also potentiate glutamate excitotoxicity. We used whole-cell patch pipettes to investigate actions of rotenone on currents evoked by N-methyl-d-aspartate (NMDA) in dopamine neurons in slices of rat midbrain. After superfusing the slice for 20-30 min, rotenone (100 nM) caused a 162% increase in the average amplitude of inward current evoked by 30 microM NMDA. This effect of rotenone was mimicked by the sodium pump inhibitor strophanthidin (10 microM) and was abolished when pipettes contained an ATP regeneration solution. Although strophanthidin also significantly increased the amplitude of inward currents evoked by (+/-)-alpha-amino-3-hydroxy-5-methyl-4-isoxazolepropionic acid (AMPA; 10 microM), rotenone failed to potentiate AMPA currents. Because rotenone potentiated NMDA- but not AMPA-dependent currents, this suggests that rotenone acts selectively to augment NMDA receptor function. Furthermore, the failure of rotenone to mimic strophanthidin suggests that rotenone does not inhibit sodium pump activity. Our results suggest that an excitotoxic mechanism might contribute to rotenone neurotoxicity.